The initiator protein DnaA contributes to keeping new origins inactivated by promoting the presence of hemimethylated DNA.
The Escherichia coli replication origin oriC and other regions with high numbers of GATC sites remain hemimethylated after replication much longer than regions with average numbers of GATC sites. The prolonged period of hemimethylation has been attributed to the presence of bound SeqA protein. Here, it was found that a GATC cluster inserted at the datA site, which binds large amounts of DnaA in vivo, did not become remethylated at all, unless the availability of the DnaA protein was severely reduced. Sequestration of oriC was also found to be affected by the availability of DnaA. The period of origin hemimethylation was reduced by approximately 30% upon a reduction in the availability of DnaA. The result shows that not only SeqA binding but also DnaA binding to newly replicated origins contributes to keeping them hemimethylated. It was also found that the number of SeqA foci increased in cells with a combination of DnaA-mediated protection and sequestration at the GATC::datA cluster.